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DETAILED ACTION 

Claim Objections 

(1) . Claim 2 is objected to because of the following informalities: 

In claim 2, it recites: "a wet electrostatic separator us used in place of an aerosol filter". 
It should be : ~a wet electrostatic separator is used in place of an aerosol filter--. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) arc summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

(2) . Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mucenieks 
(GB1499536) in view of Diep (US04678481) and Schoubye (US05 108731 A), as evidenced by 
Thirion (US03953578). 

As to a process for removal of S0 2 in off-gas having containing 0.001 - 1 vol% S0 2 in 
which the S0 2 is oxidized to H 2 S0 4 by spraying an aqueous solution of H 2 0 2 into the off-gas 
upstream in independent claim 1, Mucenieks (GB1499536) discloses method of the removal of 
sulfur-containing gases present in a waste gas stream before the gases are released into the 
atmosphere (page 1, line 11-14). For example, sulfur-containing gases are present in effluent gas 
streams from flue gases, smelter gases, off-gases from chemical and petroleum processes (page 
1, line 17-21). It comprises contacting the waste gas stream with an aqueous hydrogen peroxide 
solution at a temperature above the freezing point but below the boiling point of the solution for 
a sufficient time to simultaneously absorb and oxidize the sulfur-containing gas (page 1 , line 66- 
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74). Generally, the sulfur-containing gas concentration is source-dependent and varies from a 
few mg/1 to several percent (page 2, line 19-24). As demonstrated in Example 1, the gas stream 
containing 0.1% SO2 by volume, which reads on the limitation of SO2 concentration in instant 
claim. The waste gas stream is contacted with the aqueous hydrogen peroxide solution in any 
conventional contacting device (page 3, line 65 - 67), therefore, it would be obvious to have 
spraying device for the contact. It is well known in the art the SO2 and H2O2 will result in H2SO4 
in the contact. 

As to off-gas having a temperature of 30- 150 °C in independent claim 1, Mucenieks 
(GB1499536) does not teach the temperature of off-gas as claimed. 

However, Diep (US04678481) teaches gas temperature at the scrubber inlet to be from 
300 to 400 °F (Col. 2, line 22-23). 

The advantage of this temperature range is the peroxide effectively and efficiently 
converting the S0 2 to S0 3 (Col. 1, line 41-43). 

Therefore, it would have been obvious at time of the invention to use the off-gas of 
temperature range disclosed by Diep for the gas stream input of Mucenieks in order to attain the 
advantage cited above. 

As to an aerosol filter removing the produced sulfuric acid from off-gas in independent 
claim 1, Mucenieks (GB 1499536) discloses to discharge directly into the environment (page 3, 
line 74-75). Mucenieks does not teach the aerosol filter downstream as claimed. 

However, Schoubye (US05 10873 1 A) teaches filter in the sulfuric acid process 
(Abstract). As evidenced by Thirion (US03953578) that sulfuric aerosol is produced in the 
gaseous phase by the action of sulfuric anhydride on hydrogen peroxide vapour (Col. 4, line 62- 
64), furthermore, the reaction of S0 2 liquid + H 2 0 2 liquid -> H 2 S0 4 dilute in droplet (Col. 4, line 
52). 

The advantage of using filter is to reduce the amount of acid mist escaping to 
environment to meet the continually increasing demands on environmental regulations and the 
sulfuric acid recovered is highly pure and highly concentrated (Abstract, line 8-10, 21-22). 

Therefore, it would have been obvious at time of the invention to install the filter of 
Schoubye before the gaseous stream discharged into the environment as disclosed by Mucenieks. 
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As to the off-gas to be cooled by evaporation of the water comprised in the solution being 
sprayed into the off-gas upstream of the filter in claim 2, in view of substantially identical 
process disclosed by prior arts and by applicants, the cooling effect would occurr in the process 
of prior arts. 

As to a wet electrostatic separator in place of an aerosol filter in claim 3, Diep 
(US04678481) discloses a method of improving the efficiency of electrostatic precipitators for 
removing high resistivity particulate matter from flue gases by treating flue gases prior to contact 
with the electrostatic precipitator with an aqueous solution of hydrogen peroxide (Abstract). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to IVES WU whose telephone number is (571)272-4245. The 
examiner can normally be reached on 8:00 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on 571-272-1 166. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
Examiner: Ives Wu 
Art Unit: 1797 

Date: March 15, 2008 /Duane S. Smith/ 

Supervisory Patent Examiner, Art Unit 1797 
3-20-08 



